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Global oil 
demand growth

Chinese policy 
towards refined 
product exports

Main drivers affecting refinery margins
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Impact of 
Russian 

sanctions

While there are many uncertainties that influence refining margins from a supply and demand 
perspective, the four biggest drivers are:

Capacity 
growth from 
new refining 

projects
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The competitive advantage of 
US Gulf Coast refiners was 
emphasized by the Russia/Ukraine 
conflict, and delivered 
unprecedented margins

US advantages are driven by its 
hydrocarbon export position and 
the higher complexity of its export-
oriented US Gulf Coast refineries

US Refiners 
more buoyant to 
2030 than Europe

Based on ESAI Energy 2023 data © Johnson Matthey 2023 3

North America – Fuel demand
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Reliance on fossil fuels maintains grey 
SMR hydrogen production

While global GHG is being curtailed reliance on fossil fuels still high at 80%

Incentivizing production efficiency for decarbonization provides ability to recover costs – create positive 
business cases

While not returning to 2019 fuels demand, currently >90% of that demand in US and >85% in Europe 
projected

70% grey hydrogen maintaining through 2030

© Johnson Matthey PLC, 2023

Source: Baker Hughes – McKinsey

H2



Carbon 
reduction Optimising processes and adding carbon 

capture and storage technology to 
current processes

The two pillars of 
decarbonisation for 
the chemical and 
energy industries
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Carbon 
replacement

Pivoting to more sustainable feedstocks

• Renewable energy

• Biomass and waste

• Captured CO2The chemical industry is 
the third largest industrial 
source of GHG emissions



Regulatory environment and incentives 
support low carbon hydrogen demand
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Source: US National Hydrogen Strategy Report, UK Hydrogen Strategy Report, Argus Media October 2021, Reuters June 2023; 
EU Renewable Energy Directive, Mercator Institute for China Studies. 
Note: Low carbon hydrogen refers to CCS-enabled hydrogen / blue hydrogen. © Johnson Matthey 2023

UK 
10GW of low carbon 
and electrolytic hydrogen 
production capacity by 2030

Middle East 
Kingdom of Saudi Arabia: 
2.9 million tonnes of low carbon 
and electrolytic hydrogen by 2030, 
4 million tonnes by 2035

Japan
Target of 12 mtpa hydrogen 
supply by 2040 (6x today) 
supported by c.$110bn investment

US
Inflation Reduction Act –
c.US$370bn clean energy 
incentives
Tax credits for low carbon 
hydrogen projects

EU 
Legislation puts renewable 
and low carbon hydrogen 
on equal footing in terms 
of CO2 reduction required

China 
First long-term plan for 
hydrogen promoting hydrogen 
production, infrastructure 
development and use
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Grey hydrogen production grows 
in the near term and is expected 
to peak in the next 3-6 years, 
before net capacity removal 
starts. 

While green hydrogen is the end 
goal, it is recognized that the 
technology cannot deliver at the 
scale required and blue hydrogen 
will play an important role in 
decarbonizing the industry.

Growth in the demand for steam-reforming based hydrogen
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Additional capacity for renewable diesel
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Annual existing and expected 
US renewable diesel production 
capacity 2015-2025
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Hydrogen lean biogenic feedstock use in refineries is growing

9Based on IEA data © Johnson Matthey 2023

Decarbonization of operations and 
products are essential investments 
for the Atlantic Basin refiners 
seeking long term viability

Legislation and industry 
decarbonization drive demand 
growth for biofuels this decade, 
with sourcing low carbon intensity 
feedstocks being a major source 
of competitive advantage
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The role 
of hydrogen 
is changing

10© Johnson Matthey 2023

Tomorrow
Hydrogen gas is increasingly seen as the 
clean fuel of the future for applications such 
as generating electricity, heating, refining 
metals, synthetic fuels, upgrading biomass 
and other uses

Today
Most of the on-purpose hydrogen generated 
at present is in refineries and used to remove 
sulfur to produce cleaner fuels. Hydrogen is 
also used in many other industries, including 
chemicals, glass, electronics and metallurgy



An expanding network for hydrogen
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H2Electric grid Hydrogen 
production

Storage

Nuclear

Renewable

Fossil with CCUS

Natural Gas Gas network

Hydrogen 
production 
with CCUS

Power 
generation

Storage

Transportation
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JM’s technologies and catalysts are critical to 
making day-to-day products and fuels
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1. Source IHS Markit. Capacity of methanol and ammonia as a proportion of total capacity for 
primary chemicals (methanol, ammonia, major olefins and aromatics). 
Note: H2 – hydrogen; CO – carbon monoxide; CO2 – carbon dioxide © Johnson Matthey 2023

Methanol

Ammonia

Hydrogen

Wood 
products

Fertilisers

Transportation
fuels

Transportation
fuels

Natural gas

Paints and 
coatings

Today 
Traditional feedstocks
• Coal 
• Natural gas
• Oil

Future
Sustainable feedstocks
• Renewable energy
• Biomass and waste
• Captured CO2

Formaldehyde

Other products

JM supplies catalyst and/or process technology

Polymers

Syngas 
building blocks 
are c.40% of 
major primary 
chemicals¹

Syngas

H2

CO

CO2Catalysts 
and process 
technology

Industrial
and 
consumer
applications

Traditional 
fuels
applications



Ammonia markets
Artsyz'kyi district, Odessa Oblast, Ukraine - panoramio
Анатолий Зубанюк, CC BY 3.0 
<https://creativecommons.org/licenses/by/3.0>, via Wikimedia Commons

Insert footer here 13
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Ammonia fertilizers

Contribution indispensable in food 
production ~ 80% ammonia currently 
used as a fertilizer, remaining 20% is used 
for various industrial applications e.g. 
polymers, explosives, refrigeration or 
emissions control.

Low carbon Ammonia

As a clean energy transition fuel shows 
promise in the context of hydrogen 
economy, this application currently 
remains nascent but is gathering strong 
momentum due to ammonia being 
highly effective as a carbon free 
hydrogen carrier

New role for low Carbon Ammonia developing strongly

Fertilizer  Hydrogen energy vector

© Johnson Matthey 2023



15

European Natural Gas prices are 
high region is highest cost for 
production, 95% production cost is 
gas price making Europe uneconomic

During 2022 European price peaking 
at an equivalent of $100/mmBTU

Currently ~ $40-50/mmBTU about 
three times higher than before 
Russia/Ukraine conflict.

Makes Europe marginal producer 
with ammonia prices following 
trends in Europe region gas costs.

Americas & Middle East are lowest 
cost and exporting more.

Operating rate divergence - higher 
Americas & Middle East and 
significantly lower in Europe

Natural gas costs & ammonia operating rates
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2018 2023

JM estimate of regional Operating Rates 
© Johnson Matthey 2023



2023 regional drivers and status
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N America:
• Strong profitability,
• IRA backs investment
• Export projects

Europe: 
• Energy cost high
• Low operating rates
• EU backs  H2 import  

with ammonia

Russia: 
• Exports to countries with 

no sanctions
• Projects stopped/delayed

MENA: 
• Strong profitability
• Low cost production
• Investment Green/Blue 

export projects

Australia: 
• Green export projects
• At development stage

Africa: 
• Green export projects
• At development stage

Japan/Korea. 
• Policies in favour of 

ammonia for H2 import 

© Johnson Matthey 2023



Ammonia’s new uses emerging from global decarbonisation efforts

with CCS
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Ammonia IEA report highlights

IEA (2021), Ammonia Technology Roadmap, IEA, Paris https://www.iea.org/reports/ammonia-technology-roadmap, 
License: CC BY 4.0

Mass flows in the ammonia supply chain Future need; more ammonia with fewer emissions
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Main energy uses for shipping fuel and power import
Ammonia interest is high; many players interested

Energy 
Oil & Gas

Industrial 
Gases

Power 
sector

Existing 
players

© Johnson Matthey 2023
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Announcements for new plant builds aligned with high carbon capture rates

H2 + Syngas Seminar November 2023



JM’s award winning LCH process applies our leading expertise in syngas 
generation to tackle the targets of blue hydrogen/ammonia production
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JM’s LCH technology enables hydrogen production at lower OPEX 
and lower CAPEX vs SMR+CCS, saving c.$500m over life of plant

SMR+CCS LCH
GHR+ATR

LCHTM

ATR only

Operating 
costs

Capex

CO2 emitted

100%

100%

100%

93%

27%

74%

86%

24%

61% Lower CAPEX
-$120m

Feedstock required

90% capture 97% capture 97% capture

Numbers assume 300 MW hydrogen plant (100k Nm3/hour). These numbers are provided for information and should be considered as indicative. LCH™ CAPEX includes ASU
1. At current EU natural gas cost of EUR7.54/GJ, £12m/year over 20 year life of plant. 2. At current EU carbon pricing of EUR50/tonne, £2.5m/year over 20 year life of plant
SMR data source: IEAGHG Technical Report 2017-02

-$63m2 vs SMR

-$306m1 vs SMR
Over 20 year life of plant

Over 20 year life of plant

Lower OPEX

22© Johnson Matthey 2023



JM GREEN ammonia products

© Johnson Matthey 2023
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PURAVOC
GREENTM 10 

KATALCO 
74-1 GREEN

Raw 
water

PEM (MEA) 
Components

PEM = Proton Exchange Membrane
MEA = Membrane electrode assembly (Heart of PEM electrolyser)



Ammonia cracking value chain unlocks 
a global trade of clean hydrogen 

Ammonia cracking is important to open 
up the broader value chain for hydrogen

24Johnson Matthey © 2023

Long distance transport
Hydrogen import routes

Clean hydrogen
Local distribution

Feedstock Process Product

End users

Blue/CCS enabled hydrogen

Ammonia cracking

Ammonia synthesis

Green/blue ammonia

Green/electrolytic hydrogen

Nitrogen from air

Global clean hydrogen trade 
creates a new import market 

Ammonia cracking is key to 
enabling clean hydrogen 
imports

JM plays a leading role as a 
catalyst and technology 
provider
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Summary

• European economics mean rationalisations likely continue with less ammonia 
production, high cost natural gas feedstock

• Blue/CCS capacity investments very likely in N America.

• Exports from N America/MEA will grow, increasing import pressures on Europe.  

• Green

• Operating units still at modest scales, production growth in renewables rich areas

• NW Europe needs H2 imports from future Green export hubs to fulfil EU  policy of 
long term energy security and decarbonisation.

• Ammonia cracking

• Reconversion technology from ammonia is major regional investment focus in 
NW Europe and Japan/Korea

26Johnson Matthey © 2023
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